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NATERTOWN ARSENAL LABORATORY

MEMORANDUM REPORT NO, WAL J10/693

Twenty-First Partial Report on Problem B=8,2 H \
18 September 19uli
Resistance of Variously Chemigally Balanced 18-8 S \1,
Stainless Steelg in Various Conditions of Hardnegs -
\ —_——
to Ferforation by Flak-Simulating Projectiles ~

1. As part of a general program of development of body armor
component materhlll. tests have recently been donducted at this arsenal
on three different chemically balanced 18-8 (type 302) stainless steels
in 1/U4 hard, 1/2 hard and full hard tempers, :

2, Increasing the nickel content from 7% to 9.‘)1 brought about
an increase in yleld strength and a decrease in elongation whereas the
tensile strength remained substantially unaffected, These lowsr
elongation values are reflested in a generally inferior resistance to
perforation exhibited by the steels containing greater amounts of
nickel, However, the resistance of even the best of these steels is
considerably inferior to that of Hadfield manganess stesl of equivalent
welght,

3.  Samples of 18-8 (type 302) stainless stesl in three different
elloys, each in three different conditions of hardness, were submitted
by the Repudblic Steel Corporation. Fardness and thickness determinations
were made at this arsenal and are included in Table.I, which also sets
out the results of the tests for resistance to perforation, Samples
vere clamped rigldly to wooden ballistic frames and impacted fairly in
unsupported areas with cal, .15 steel-jacketed ball projectiles and
vith cal, .22 fragment-simlating projectiles, G-22, Chemical analysis
and physical properties, as determined in the laboratories of the
supnlier, appear in Table II, Figure 1 graphically represents the results
of the firing tests as a function of Rockwell "C" hardness values.

1, 0,0, 422,3/71(c) - Wen 470,5/7443(c), dated 28 September 1943,

2 Vatertown Arsenal Laboratory Memorandum Report No, WAL 762/253,
"Development of a Projectile, to Be Used in Testing Body Armor,
to Simulate Fragments of a 20 mu, H.E, Projectile" 7 January L9u,
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4, Examination of the data in Table II discloses & decrease in
elongation and an increase in yleld strength accompanylng an increase
in nickel content while the tensile strength remains essentially
unchanged, Thus the best combination of tensile strength and elongation
1s realised when the nickel content 1s lower, Consistent with past
exporhnce3 the materials best combining these two characteristics are
most resistant to flak-similating projectile perforation, Therefore,
the 7% nickel alloy affords hichest resistance to perforation by both
cal, U5 steel-jacketed ball projectiles and cal, .22 flak-simulating
projectiles, Among the samples of any one alloy there was a slight
tendency for the softer specimens to be somewhat more resistant.

5., However, the general level of resistance of even the best
specimens was so considerably lower than that of Hadfield manganese steel
of equivalent weizht as to discourage the further consideration of steels
of this type as prospective components,

3,  Watertown Arsenal Laboratory Memorandum Report No, WAL 710/692,
"Resistance of Monel Metal and Two High-Nickel Alloys of Various
Hardnesses to Perforation by PFlak-Simulating Projectiles",

11 September 194k,
j i WY

J. ¥, SULLIVAN
Asst, Engineer

APPROVED;
£ 7L
ﬁ!"f A, Matthews

Major, Ordnance Dept,
Chief, Armor Section
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ABSTRACT:

Tbe resistance of chemically balanced 18-8 stainless steel in various conditions of bardness to
perforation by flak-simulating projectiles’was studied. Tests disclose a decrease in elongation
and an {ncrease in yield strength is accompanied by an {ncrease in Ni content while the tensile
strength remains essentially uncbanged. The best combination of tensile strength and elongation
is realized wben the Ni content s lower. The materials best combining these two characteristics
are most resistant to flak-simulating projectile perforation. Tberefore, the 7% Ni alloy affords
bighest resistance to perforation by both, cal. .45 steel-jacketed ball projectiles and cal. .22 flak-
simulating projectiles. Among the sampies of any one alloy there was a slight tendency for the
softer specimens to be somewhat more resistant, Tbe general level of resistance of even the best
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